^7-  B  Vo52'// 

MASTER  NEGATIVE  # 


COLUMBIA  UNIVERSITY  LIBRARIES 
PRESERVATION  DIVISION 

BIBLIOGRAPHIC  MICROFORM  TARGET 


ORIGINAL  MATERIAL  AS  FILMED  -  EXISTING  BIBUOGRAPHIC  RECORD 


308 

Box  140 


WiUiams,  William  Henry,  1874-1931. 

Econoiincal  operation  of  Ameri(*n]i  railways,  by  Wil- 
liam IT.  Williams  ...  [Washin,i?toii,  C,  Railway  ac- 
counting officers  association,  1923] 

cover-title,  14-p.,  1  1.  24**™. 

"Address  hoforc  the  fhirty-fiftli  annual  meeting  of  tlic  I^ilway  accotintiiig 
officers  association,  Richmond,  Virginia,  June  13-15,  1923." 


1,  Railroads  Operation — Efficiency, 
association,    ii.  Title. 


Title  from  lUireaii  of 


T.  Railway  accounting  oQicers 

A  23-2212 
Railway  Kconomics,   Printed  by  I*  C 

f2i  awty  (0 


-TTT! 


RESTRICTIONS  ON  USE: 


Reproductions  may  not  be  made  without  permission  from  Columbia  University  Libraries- 


TECHNICAL  MICROFORM  DATA 


FILM  SIZE:  3Srr)Aj 


DATE  FILMED: 


REDUCTION  RATIO:  //7 


IMAGE  PLACEMENT:  lA 


IB  IIB 


INITIALS 


TRACKING  #  : 


FILMED  BY  PRESERVATION  RESOURCES,  BETHLEHEM,  PA. 


ECONOMICAL  OPERATION  OF 
AMERICAN  RAILWAYS  . 


WILLIAM  H.  WILLIAMS 


ADDRESS 
Before  the  Thirty-fifth  Annual  Meeting 
of  the  Railway  Accounting  Officers 
Association,  Richmond,  Virginia, 
June  13-15.  1923 


Published  by 
Railway  Accoimting  Oflficers  Association 

1116  Woodward  Building 
Washington.  D.  C. 


3og- 


By 


Chairman  of  the  Board 
Wabash  Railway  Company 


ECONOMICAL  OPERATION  OF  AMERICAN  RAILWAYS 


WUliam  H.  WiUianM 

Chairman  of  the  Board 

Wabash  Railway  Company 

PREsroENT  L.  G.  Scott:  As  stated  yesterday,  it  is  the  policy  of 
our  Association  to  invite  men  of  national  reputation,  men  of  ideas 
and  broad  vision  to  deliver  addresses  at  our  annual  meetii^  because 
we  welcome  ideas  and  suggestions  from  authoritative  sources.  ^ 

Every  member  of  this  Association  is  proud,  I  am  sure,  of  the 
record  that  has  been  made  by  our  fellow  member  and  next  spe^r, 
a  man  who  has  climbed  from  the  very  bottom  of  railroad  service 
through  several  departments  to  the  very  top,  as  he  is  now  Chaiman 
of  the  Executive  Committees  of  two  important  railroad  systems,  sOso 
Chairman  of  the  Board  of  Directors  of  one  of  these  systems.  Not 
being  content  with  mastering  the  important  and  difficult  railroad 
problems  of  all  kinds  and  character,  he  has  also  mastered  the  mtn- 
cate  problems  of  the  anthracite  coal  mining  industry,  as  he  is  at  the 
present  time  actively  directing  and  handling  the  affairs  of  one  of  the 
largest  of  such  mining  companies. 

It  is  a  very  great  personal  privilege  and  pleasure  to  present  to  you 
at  this  time  Mr.  William  H.  Williams.  r  t.   r.  -i 

Mn,  Williams:  Mr.  President  and  Fellow  Members  of  the  Rail- 
way Accounting  Officers  Association, 

I  read  the  report  in  the  morning  paper,  of  your  proceedings  ot 
yesterday,  and  it  contains  one  or  two  paragraphs  of  Mr.  Cunning- 
ham's remarks.  T  am  quite  in  sympathy  with  what  he  said  in  regard 
to  rqx>rts  to  the  Interstate  Commerce  Commission,  that  is,  to  the 
extent  that  some  of  the  information  is  also  essential  in  the  operation 
of  the  roods  it  is  no  hardship  to  furnish  it  to  the  Commission. 
Possibly,  as  to  some  of  the  information  relative  to  condition  of 
locomotives,  details  of  accidents  and  work  of  that  kind,  we  might 
reasonably  ask  some  concisions. 

I  do  not  know  how  far  I  can  interest  you  today  in  what  I  have  to 
say,  but  I  hope  that  some  of  the  thoughts  presented  will  be  of  use  m 
your  day  to  day  work.  I  cannot  deal  exhaustively  with  the  problems 
of  which  I  shall  speak,  but  I  shall  endeavor  to  speak  suggestively. 

The  relations  between  the  various  departments  of  a  railroad  today 
are,  in  some  measure,  like  the  situation  which  exists  in  Europe  where 
each  country  has  a  language  of  its  own  and  Mch  fails  to  understand 
the  other.  I  am  going  to  try  to  bring  before  you  today  the  prohlans 
of  the  other  departments. 

We  have  in  railroading,  as  in  every  other  industry,  two  classes  of 
statistics.  There  are  financial  statistics— which  may  be  said  to  be 
the  language  of  the  accounting  and  treasury  departments  and  largely 
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of  the  executive  dq)artment,  and  we  have  physical  statistics — ^which 
may  be  said  to  be  the  language  of  the  transportation  and  maintenance 
departments.  The  financial  results  no  more  than  measure  the 
amount  of  profit  of  the  institutions;  they  do  not  measure  the  effi- 
ciency of  the  men  in  the  various  departments.  The  financial  results, 
when  compared  with  those  of  like  undertakings  measure  the  relative 
value  of  the  securities  as  investments;  they  afford  some  test  of  the 
wisdom  of  those  who  conceived  the  enterprise,  whether  they  made 
a  wise  location  for  their  railroads,  had  the  capacity  to  select  and 
develop  men  and  whether  they  exercised  sound  judgment  in  making 
capital  expenditures.  All  those  things  enter  into  the  cost  of  securing 
money,  that  is,  the  amount  that  the  corporation  has  to  pay  for  it. 
•But  the  responsibility  for  the  location  of  that  railroad  rests  with 
men  who  are  now  dead  and  g(Mie.  And  so,  as  I  said  before,  financial 
statistics  do  not  today  measure  the  capacity  of  the  present  manage- 
ment nor  of  the  present  operating  staff. 

The  chief  duty  of  any  department  is  to  select  the  employees  for 
resp(msiUe  positions  and  to  develop  them.  The  railroad  business 
is  not  essentially  different  from  any  other  industry.  Your  President 
has  made  scMne  remarics  with  reference  to  the  minii^  industry.  The 
mining  industry  and  Ihe  railroads  have  one  thing,  at  least,  in  coni- 
mon;  in  fact,  I  think  many  tfais^  in  common— the  necessitjr  of 
selecting  their  men,  the  necessity  of  instructing  them,  the  relations 
of  financial  and  physical  statistics  and  then,  back  of  all,  the  funda- 
maital  principle  that  there  are  variable  factors  in  all  lines  of  busi- 
ness. If  you  ascertain  the  variaUe  factors,  the  causes  of  fluctuation  ' 
and  the  extent  to  whidi  you  can  go  economically,  you  have  solved 
the  problem  in  any  undertaking. 

In  our  physical  statistics  we  deal  with  two  elements — human  effort 
and  materials;  and  we  may  for  a  moment  take  up  human  effort 
from  the  individual  standpoint.  The  production  engineers  of  former 
years  divided  human  efifort  into  three  branches — ^brain  work,  arm 
work  and  leg  work — and  rated  them  in  the  order  in  which  I  have 
stated  them ;  and,  as  you  substitute  the  higher  order  for  the  lower, 
you  benefit  civilization. 

In  order  to  make  the  most  of  individual  effort,  it  is  necessary  that 
you  analyze  the  performance  of  the  men  doing  the  best  work  and  the 
performance  of  the  man  doing  the  poorer  work.  What  are  the  dif- 
ferences in  the  method  of  attack?  As  an  illustration  of  that  thought, 
you  may  have  two  men  posting — one  sitting  sideways  at  the  desk, 
the  other  facing  the  desk — and  the  man  facing  the  desk  will  post 
twke  as  much  as  the  man  sitting  sideways.  The  same  situation 
exists  in  the  freight  office  with  waybill  clerks ;  one  man  will  handle 
cme  hundred  and  fifty  to  one  hundred  and  seventy-five  billing  tickets 
per  day,  another  will  handle  up  to  three  hundred.  Ask  the  reason 
and  the  response  is  that  one  man  is  a  better  nan  than  the  other. 
But,  as  you  watch  the  two  men,  you  will  find  a  very  material  dif- 
ference in  tile  way  they  approach  their  work,  and  if  you  change  the 
poora*  man  arotmd  so  ^t  he  will  handle  his  work  in  the  same 
g^mal  way  as  the  other  man,  there  will  be  a  very  matmid  ino-ease 
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in  the  quantity  of  work  that  h«  will  perform  and  without  any 

increased  effort  on  his  part. 

Now  the  clerical  work  on  each  desk  ought  to  be  analyzed  in  the 
same  way;  and  wshen  you  go  out  of  the  office  you  have  the  same 
problem  confronting  you.  Take  the  question  of  tamping  ties,  for 
instance.  If  you  watch  the  men  on  the  track  tamping  ties  to  ascer- 
tain the  number  of  times  that  the  tamping  bar  is  used,  you  will  find 
that  one  man  handles  it  50  per  cent  more  than  another  to  do  the  same 
amount  of  work  in  a  day,  due  to  the  different  ways  in  which  they 
attack  the  problem.  When  you  go  into  the  shops  you  will  find  a 
difier^ce  in  the  work  there  on  the  different  machines,  and  when 
you  make  an  analysis  there  you  will  find  again  the  question  of  the 
•way  in  which  the  men  attack  their  work.  When  you  go  into  the 
mines,  you  find  the  same  problems.  It  seems  a  relatively  simple 
thing  to  mine  coal.  You  drill  a  hole,  charge  it  with  some  explosive, 
set  it  off  and  then  the  coal  is  apparently  ready  to  be  loaded  into  the 
cars.  That  is  about  as  far  as  the  literature  in  this  country  and  the 
literature  in  £un)pe  would  indicate  that  the  men  in  the  mining  busi- 
ness have  gone. 

hk  &e  anthracite  industry  they  have  what  they  call  a  "chamber/ 
with  <wie  miner  to  a  chamber.  The  chamber  is  driven  twenty-two  to 
twenty-four  feet  in  width  and  about  two  hundred  feet  in  length. 
Then  they  leave  what  is  known  as  a  pillar,  forty  to  sixty  feet  in 
width,  depending  cm  the  conditions  of  the  roof  and  the  amount  of 
tfie  overtairdai,  and  drive  another  chamber.  In  driving  these 
chambers  th^  are  careful  to  put  all  thte  rock  on  one  side,  say,  on  the 
left  side  in  each  chamber,  so  tJrat  when  th^  ccMne  back  to  recover 
the  cool  that  has  been  left  in  the  pillars,  they  will  not  have  to  remove 
that  rock,  because  they  attack  the  pillar  then  from  the  right  side. 

Realize  the  situation  where  in  one  company  there  are  five  thou- 
sand miners  em|>loyed — each  man  working  in  a  chamber  by  hhn^ 
self — ^and  consider  the  proMem  of  superviskm.  Also  bear  in  nund 
that  there  are  about  thirty-two  to  thirty-four  diiferent  dialects  spc4cen 
among  those  men,  and  thai  think  of  tfie  relatively  small  amount  of 
literature  and  the  lack  of  understanding  of  the  job  there  has  been. 
That  will  give  some  idea  of  what  can  be  accomplished  by  efficient 
instruction  and  proper  supervision.  There  is  a  difference  between 
anthracite  and  bituminous  mining,  in  that  in  the  anthracite  mine  the 
coal  does  not  come  in  solid  beds;  you  may  have  one  bench  of  rock 
or  you  may  have  two  or  three  benches  of  rock  separating  the  coal  in 
the  one  bed.  If  there  is  one  bench,  we  refer  to  it  as  the  top  or  bottom 
bench  of  coal;  if  there  are  two,  we  refer  to  them  as  the  top  and 
bottom  benches,  and  if  a  third  we  refer  to  it  as  the  middle  bench. 

In  mining  the  chamber,  the  first  thing  to  consider  is  the  placement 
of  the  hole  with  reference  to  the  rib — and  the  distance  between  holes. 
The  next  consideration  is  the  angle  on  the  horizontal  at  which  the 
hole  is  driven  and  then  the  vertical  angle,  the  depth  of  the  hole,  the 
size  of  the  hole,  the  character  of  explosive,  the  quantity  of  explosive, 
the  manner  of  packing,  also  whether  coal  should  be  left  in  chamber 
as  a  cuslwm  for  the  (xial  to  be  blown  out  I  am  only  giving  these  as 
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illustrative  of  the  variable  factors  with  which  we  have  to  contend  in 
the  minmg  industry  and  as  indicating  that  the  problems  of  all  busi- 
ness are  similar. 

As  another  example,  let  us  take  the  iron,  ore  mines.  In  the  east, 
with  the  very  "thin"  ore,  as  we  call  it,  it  is  necessary  to  separate  the 
ore  so  as  to  make  it  richer  for  the  furnace.  Ore  going  into  the 
furnace  requires  60  to  65  per  cent  of  metallic  iron,  whereas  much  of 
the  ore  in  place  has  only  30  to  33  per  cent  of  metallic  iron.  It  is 
necessary  to  crush  it  and  run  it  throt^h  a  separator. 

We  will  assume  that,  relatively  speakingi  the  problems  in  mining 
the  ore  are  the  same  as  in  any  other  mining.  We  take  the  ore  as  it 
comes  out  of  the  mine.  The  first  thing  necessary  is  to  break  it  down, 
so  the  first  question  is,  how  small  we  shall  break  it.  The  next  thii% 
necessary  is  to  dry  it,  and  the  next  problem  is  the  degree  of  dryness. 
Then  it  is  brot^t  into  the  separator,  and  you  have  to  regulate  yt>ur 
feed;  and  the  question  is,  how  thick  you  will  feed  that  on  the 
separator  belt.  You  have  two  belts,  the  degree  of  attraction  bade  of 
the  upper  belt,  and  the  speed  with  which  the  ore  should  move. 

The  aim  is  to  so  regulate  your  operation  that  in  the  first  sqiaradon 
the  degree  of  magnetism  will  be  so  adjusted  as  to  attract  to  the  upper 
belt  any  ore  carrying  not  less  than  60  per  cent  of  metallic  iron ;  after 
which  the  refuse  is  passed  through  another  set  of  separatox^  ^ere  ^ 
the  degree  of  attraction  is  intensified  and  where  there  will  be  lifted  * 
up  any  ore  with  as  low  as  30  per  cent  of  metallic  iron.  These  so- 
called  "middlings"  are  passed  through  a  crusher,  after  which  they 
again  pass  through  the  separator. 

So.  you  see,  that  aga.in  the  problem  is  generally  similar  to  those  in 
railroading;  to  realize  that  there  are  variable  factors,  to  ascertain 
what  they  are  and  to  adjust  the  business  and  the  method  accordingly. 

I  know  of  vtry  few,  if  any,  industries,  where  such  analyses  of  the 
individual  effort  are  conscientiously  undertaken — ^where  the  super- 
vising ofificers  fully  appreciate  this  obligation.  The  greatest  obliga- 
tion of  any  man  who  is  occupying  a  supervisory  position  is  to 
develop  the  men  under  him.  He  cannot  possibly  do  that  without 
making  his  department  a  success.  Generally  speaking,  a  man  is  told 
that  he  must  do  better  or  give  way  to  some  one  who  can  do  better. 
I  have  usually  adopted  the  practice,  when  it  is  recommended  to  me 
that  a  change  be  made  in  an  important  position,  of  asking  the  officer 
in  charge  of  that  department,  "What  is  the  man  doing  that  you  have 
told  him  not  to  do,  and  what  is  he  failing  to  do  that  you  have  told 
him  to  do?"  Almost  without  exception  the  answer  is  native  or 
indefinite. 

Now,  if  you  ask  yourselves  those  questions  with  similar  results 
with  reference  to  any  men  in  your  departments  who  are  not  giving 
you  100  per  cent  efficiency,  you  will  place  the  responsibility  where  it 
belongs,  viz.,  on  the  head  of  the  department  The  failure  is  his  in 
that  he  has  not  properly  instructed  the  men  under  him,  and  he  can- 
not do  it  until  he  ascertains  the  cause  of  some  men  making  better 
performance  than  others  and  gives  to  the  pporer  braefit  of  that 
study* 
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I  feel  that  is  a  sufficient  discussion  of  the  question  of  individual 
effort.  Now  we  will  lode  at  railroading  from  the  standpoint  of 
group  operation,  I  am  going  to  take  it  up  in  Ac  order  that  a 
railroad  starts  operating,  that  is,  you  build  your  track,  get  the  eqiup- 
ment,  start  to  move  your  trains  and  then  gk  your  traffic. 

When  you  come  to  track,  there  are  four  in^rtant  elwMents— 
possiWy  five— but  rail,  ties,  ballast  and  drainage  are  the  four  hiqK)r- 
tant  factors  in  maintaining  your  track.  Hie  financial  statistics  do 
not  indicate  whether  or  not  the  track  has  been  mamtained  They 
indicate  the  expenditures,  but  they  do  not  indicate  what  has  hafqpen^ 
to  the  property.  If  you  look  at  the  physical  statistics  you  can  get 
some  intelHgent  view  of  the  situation. 

What  is  the  number  of  miles  of  main  track  on  each  division  tfiat 
are  maintained  with  new  rail,  and  what  is  the  weight  of  the  rail? 
What  is  the  number  of  miles  of  track  laid  with  new  rail  each  year 
for  fifteen  years,  and  the  weight  of  the  rail  laid?  What  is  the 
density  of  traffic  each  year?  Similiar  information  ought  to  be 
secured  for  the  tracks  on  each  division.  I  make  that  suggestion 
because  you  may  be  buying  sufficient  rail  to  properly  maintain  the 
track  in  its  entirety,  and  yet,  through  failure  properly  to  apply  it, 
you  may  be  improving  the  situation  on  one  section  of  line  and  letting 
another  division  deteriorate,  a  result  that  sooner  or  later  adversely 
'  affects  your  traffic.  Similar  information  ought:  to  be  secured  for 
each  class  of  track  on  each  division  where  relayer  rail  is  used. 

When  you  come  to  the  study  of  ties,  there  is  the  question  of  the 
number  in  main  tracks,  the  number  in  passing  tracks,  and  the 
number  in  sidings  on  each  division  ;  the  number  of  each  kind  of 
tie,  whether  hard  wood,  soft  wood  treated,  soft  wood  untreated, 
etc.,  and  the  number  of  soft  wood  ties  with  and  without  tie-plates. 
The  information  should  show  the  number  that  have  been  laid  each 
year  for  fifteen  years.  The  study  of  that,  together  with  the  prices, 
will  give  you  some  indication  of  which  is  the  most  economical,  and 
whether  the  present  practfce  is  the  proper  practice. 

Of  course,  a  ccMnr^ariscm  of  the  number  laid  with  the  total  mile- 
age of  track  ought  to  be  considered.  You  can  make  similar  analyses 
as  to  interlockers,  on  the  basis  of  the  number  of  levers  to  be  main- 
tained, and  you  can  likewise  take  up  other  matters  which  come  unden 
the  roadway  and  structures  dqwirtment.  But  that  analysis,  particu- 
hirly  witih  reference  to  ties,  ought  to  be  made  for  each  c^rating 
(Hvisicm,  for  each  supervisor's  subdivision  and  for  each  tra^  ion- 
man's  section. 

Where  the  data  are  not  cdlected  in  that  way,  the  man  who  makes 
the  most  noise  usually  gets  the  most  material  and  is  the  most 
wasteful. 

When  we  go  into  the  shop  department,  we  take  up,  first,  say,  the 
locomotives.  You  have  three  general  classes  of  locomotives — ^pas- 
senger,  freight  and  switching,  and  you  have  diflferent  types  and  sizes 
of  locomotives.  You  can  today  buy  locomotives  on  the  basis  of 
weight. 

In  analyzing  shop  performance  on  locomotives,  the  first  step  is 
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to  ascertain  the  number  of  engines  of  each  kind  receiving  each  class 
of  repairs  by  months,  namely,  class  1,  2,  3,  4  and  5  repairs,  for  the 
past  five  years,  making  due  allowance  for  the  engines  that  are 
scrapped,  sold,  or  withdrawn  from  service,  including  in  that  all 
engines  not  making  mileage  for  three  months  and  not  actually  under- 
going repairs  during  these  three  months ;  also  making  allowance  for 
additions  to  locomotive  stock.  Then  there  should  be  a  statement  of 
engines  out  of  service  and  not  undergoing  repairs  during  the  preced- 
ing'three  months,  those  that  are  withdrawn  and  placed  in  white  lead 
awaiting  an  increase  in  traffic  and  those  withdrawn  and  intended  to 
be  scrapped. 

For  the  engines  that  are  rqpaired,  there  should  be  a  statement 
drawn  up  showing  the  number,  the  service  to  which  assigned,  the 
size,  the  place  at  which  the  repairs  were  made,  the  class  of  repairs; 
also,  the  shop  at  whkh  and  the  date  on  which  the  engine  previously 
received  class  rq)airs.  This  statement  should  also  show  the  average 
mileage  brtween  Ac  former  shoj^ing  for  class  1,  2  or  3  repairs,  and 
the  present  sh(^i»ng.  The  purpose  of  all  this  is  to  measure  the 
effictenqr  of  tiiie  repair  work  as  it  is  being  done. 

By  such  analysis  one  railway  found  that  the  loaunodves  frcMn  one 
of  its  sh^,  averaged  fifty-six  thousand  miles  between  shof^ing, 
while  the  locomotives  from  its  main  shop  on  the  system,  where  Aey 
naturally  expected  the  best  performaxKSc,  were  averaging  only 
eighteen  thousand  miles.  A  study  of  that  situation  developed  that 
the  round-house  people  were  paying  little  attention  to  engines  out 
of  the  main  shop,  with  the  result  that  when  they  did  get  around  to 
making  any  repairs,  these  engines  had  gone  so  far  as  to  limit  the 
mileage  which  could  be  made  between  shoppings,  reducing  it  fnwn 
about  fifty-six  thousand  miles  to  eighteen  thousand. 

In  addition  to  what  I  have  already  suggested,  we  should  ascertain 
the  number  of  man-hours  at  each  shop  on  each  class  of  repairs  to 
locomotives,  so  as  to  measure  the  number  of  man-hours  that  are 
being  worked  on  each  class  of  repairs.  That  will  give  some  id^  as 
to  the  way  in  which  the  men  are  being  handled. 

When  we  take  up  the  question  of  freight  cars,  we  ought  to  have 
an  analysis  made  of  the  repairs  to  each  class  of  freight  cars,  and 
separated  as  between  all-steel  cars,  steel  under-frame  cars  and 
wooden  cars. 

Were  I  to  criticise  the  present  classification  of  operating  expense 
accounts,  I  would  direct  most  attention  to  repairs  to  locomotives  and 
repairs  to  cars. 

R^airs  to  cars  are  divided  into  two  classes;  repairs  to  freight 
cars  and  r^airs  to  passei^er  cars.  Repairs  to  locomotives  are 
reported  merely  as  "repairs  to  locomotives/*  Yet,  think  of  tiie 
immense  amount  of  money  that  is  being  spent  in  those  three  items, 
and  the  only  information  given  is  the  total  amount  expended  for 
repairs;  and  think  of  the  very  small  amount  of  money  that  is 
covered  by  other  accounts  ^t  are  sd:  in  the  Qassiftcatioii  of 
Accounts. 

There  is  no  analy^  made  in  the  Interstate  Commerce  Conmris- 
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sion's  classificadon  of  repairs  to  locomotives  or  repairs  to  cars  that 
is  useful  to  the  management  of  any  company  m  the  economical 
operation  of  the  property,  and  a  further  study  of  these  accounts 
oueht  to  be  made.  For  example,  in  connection  with  your  car  repairs, 
the  information  should  be  classified  to  show  for  each  of  ^  types  of 
cars  (a)  the  number  of  end  siUs  supplied,  (b)  the  number  of  side 
sills  (c)  the  number  of  center  sills,  (d)  the  numter  of  sides 
renewed,  (e)  the  number  of  ends  renewed,  (f)  the  number  of  roofs 
renewed  (g)  the  number  of  wheels  renewed,  and  similar  infornm- 
tion  covering  trucks,  draft  gear,  couplers,  air  hose,  etc.  To  tiie 
extent  that  we  are  using  specialties  we  ought  to  give  consideration 
to  the  kinds  that  are  renewed,  the  dates,  and  the  numbers  purchased. 

A  few  years  ago  I  was  asked  to  make  an  analysis  of  the  coupler 
situation  on  one  road  and  I  was  told  that  a  particular  coupler  was 
giving  great  satisfaction,  that  the  number  of  breakages  in  relation  to 
the  number  purchased  was  almost  nil  while  there  was  considerable 
breakage  in  the  case  of  the  Janney  couplers.  When  I  asked  for  a 
statement  of  the  number  of  couplers  purchased  over  a  given  period, 
I  found  that  no  Janney  couplers  had  been  purchased  in  eight  years, 
and  that  the  particular  coupler  which  was  reported  to  be  giving  such 
a  good  performance  had  been  in  existence  for  the  previous  two  years 
only.  Unless  you  get  such  elements  in  their  proper  relation,  you 
may  get  very  far  away  from  a  proper  conclusion. 

In  freight  cars,  we  ought  to  show  the  number  out  of  service  under- 
going repairs,  the  number  out  of  service  awaiting  repairs,  the  num- 
ber awaiting  repairs  one  month  or  less  and  the  number  awaiting 
repairs  over  one  month.  That  ought  to  be  done  for  locomotives,  too. 

In  the  past,  mechanical  dq»rtments  have,  in  a  measure,  deter- 
mined the  policies  of  the  companies  with  regard  to  equipment,  before 
submittii^  the  matter  to  the  executives.  .  They  have  failed  to  report 
certain  types  or  classes  of  locomotives  or  cars  until  they  had  gotten 
in  a  condition  requiring  so  great  expenditures  of  money  as  to  make 
their  withdrawal  from  service  tiie  only  economical  thing  which 
could  be  done. 

And  yet,  if  you  say  to  ihe  Superintendent  of  Motive  Power,  "We 
will  withdraw  from-  service  a  given  type  of  car  at  any  time  that  it 
requires  repairs  equal  to  one  hundred  and  fifty  ddlars  per  car,  but 
will  keep  the  repairs  up  and  keep  tiie  car  in  service  until  it  requires 
one  hundred  and  fifty  dollars  of  repairs,"  you  will  practically  never 
withdraw  those  cars  from  service!  It  is  only  through  failure  to  keep 
up  repairs  that  they  allow  the  equipment  to  get  into  such  condition 
as  to  require  six  to  eight  hundred  dollars  wortii  of  repairs  per  car, 
which  leaves  the  management  no  option  except  to  withdraw  tile  car 
from  service.  And  yet,  generally  speaking,  I  have  never  seen  an 
agcounting  department  join  hands  with  the  management  of  any 
company  on  the  situation  I  have  just  outlined  and  get  that  remedy 
at  any  time  adopted  on  any  of  the  roads  of  the  United  States. 

In  connection  with  your  freight  car  reports,  analysis  should  be 
made  of  the  M.  C.  B.  repair  bills,  to  ascertain  the  number  of  days 
that  your  cars  are  off  the  home  line  and  on  each  foreign  line,  and 
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the  amount  of  the  repair  bills  of  each  foreign  line  agamst  your  hne. 
Dividing  the  cars'  days  into  tiiis  biU  wiU  give  you  the  average  oost. 
per  day  for  repairs  to  your  cars  on  each  foreign  line.  Reverse  that 
operation  and  ascertain  the  number  of  days  that  cars  froiv  each 
foreign  line  are  on  your  line,  and  the  amount  of  repair  bills  for  a 
year  made  against  each  of  those  foreign  lines,  and  you  will  ascerteun 
the  average  daily  amount  of  your  repair  bill  against  each  of  tiie 
other  lines.  This  will  point  out  the  roads  where  an  investigati(m  of 
the  car  repair  bills  will  be  worth  while.  We  can  make  analysis  m 
the  same  way  for  passenger  cars,  but  I  do  not  feel  that  it  is  neces- 
sary to  go  into  details,  as  a  similar  practice  can  be  followed. 

Coming  down  to  the  transportation  department,  the  capacity  of  the 
track  is  measured  in  trains.  Trains  must  be  spaced  five  to  ten 
minutes  apart.  As  the  speed  varies  the  capacity  is  reduced.  It  is 
Buite  important,  therefore,  that  we  handle  on  each  tram  its  full 
tOQSage  capacity,  because  additions  to  the  number  of  trains  neces- 
sitate additions  to  the  track  capacity,  and,  of  course,  beyond  that  the 
tonnage  that  is  handled  oo  a  train  measures  the  profit  that  is 

recei^.  .  , 

Your  train  is  made  up  of  locomotives  and  cars.  You  can  equate 
the  changes  in  size  of  locomotives  by  the  thousands  of  pounds  of 
tractive  power.  As  you  go  over  your  cars  there  is  the  question  of 
capacity,  and  the  question  is  presented  of  the  capacity  that  is  utilized 
in  handling  a  particular  class  of  traffic;  and,  also,  as  to  each  class 
of  traffic,  the  extent  to  which  the  shipper  loads  that  car  to  its  weight 
or  cubic-content  carrying  capacity. 

'  The  importance  of  tiiat  is  illustrated  in  this  way :  your  engine  is 
hauling  the  dead  weight  of  tiie  car,  it  is  haulii^  tiie  paying  load  and, 
in  addition  to  that,  there  is  the  frictional  resistance  of  each  car  that 
is  handled.  On  a  three-tenths  per  cent  grade,  the  frictional  resis- 
tance would  be  about  fifteen  tons.  So  you  are  handling  two  con- 
stants—the dead  weight  and  the  frictknial  resistance.  The  paying 
load  is  variable.  As  you  increase  the  paying  load  up  to  the  capacity 
of  the  car,  you  are  very  materially  increasing  the  percaitage  amount 
of  the  paying  load  in  the  train  which  <Mie  engine  can  haul. 

On  one  road  where  an  analysis  was  made  recentiy,  the  falling  off 
in  1922  as  compared  with  1920— and  I  will  say  that  in  1920  we  still 
had  the  benefit  of  the  cooperation  of  the  shippers  which  came  dur- 
ing the  war,  when  we  got  the  best  loading — was  such  that  it  required 
10  per  cent  more  engines,  10  per  cent  more  cars  and  10  per  cent 
more  fuel  to  handle  the  same  tonnage  that  was  handled  in  1920.  It 
is  just  a  question  of  loading  the  car. 

Yet,  I  should  like  to  ask  how  many  accounting  men  bring  that 
matter  to  the  attention  of  the  managements  of  their  companies? 

Now,  in  addition  to  loading,  the  economical  use  of  cars  is  depen- 
dent on  mileage.  To  some  extent  loading  is  controlled  by  the  tariflr 
provisions  as  to  minimum  carload  weights,  and  also  by  the  shipper 
and  consignee.   An  analysis  ought  to  be  made  to  determine  which 
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shippers  are  persistent  abusers  of  the  use  of  cars  from  a  railroad 
standpoint,  ascertaining  the  number  of  cars  in  each  class  which  have 
been  delayed  unduly  in  loading  or  unloading.  Also,  each  yardmaster 
should  prepare  a  statement  showing  separately  northbound  and 
southbound  cars,  the  number  in  yard  six  hours  or  less,  the  number 
in  yard  over  six  and  not  over  twelve  hours,  the  number  in  yard  over 
twelve  hours  and  not  over  eighteen,  the  number  in  yard  over  eighteen 
hours  and  not  over  twenty-four,  the  number  in  yard  over  one  day. 
An  analysis  of  that  kind  will  indicate  the  yards  which  are  having 
sluggish  movements.  Furthermore,  it  is  a  psychological  fact  that 
within  six  weeks  of  the  time  of  putting  that  character  of  report  into 
effect,  the  average  delay  in  the  yards  will  be  cut  in  two. 

When  it  comes  to  locomotives,  we  have  the  tractive  power,  and 
can  equate  the  difference  in  sizes  of  the  locomotives,  using  so  many 
pounds  of  tractive  power  as  giving  the  capacity  of  one.  The  haul  is 
measured  by  the  tractive  power.  Then  you  have  the  tonnage  rating, 
and  you  have  to  make  allowance  for  friction,  as  I  have  outlined 
above,  and  you  have  a  reducticm  to  make  for  speed  and  for  tempera- 
ture, hi|^  winds,  etc.  In  the  quick  dispatch  of  perishable  freight, 
you  ust^dOy  cut  down  the  tonnage  of  the  locomotive  20  to  40  per  cent. 

After  giving  ccmsideration  to  those  factors,  ihe  question  is  how 
near  are  you  to  securing  100  per  cent  f  rcmi  your  locomotives  on  each 
division  and  on  eadb  set  of  runs.  In  connection  with  this  comes  the 
questi<m  of  turning  at  the  terminals  and  the  number  of  man-hours 
per  locomotive  turned.  Prior  to  the  strike  it  took  about  five  and 
cme-half  hours  tp  turn  a  loc<Mnotive ;  subsequently,  it  required  about 
eight  hours,  which  meant  a  loss  on  the  average,  of  two  and  one- 
half  hours  on  each  locomotive  every  time  it  reached  a  terminal.  I 
believe  we  are  getting  back  to  normal,  but  it  is  quite  important  to 
know  the  average  time  it  takes  to  turn  a  locomotive,  because  it  has  a 
material  effect  on  the  mileage. 

There  has  come  into  vogue  recently  the  practice  of  running  an 
engine  through  two  or  more  engine  terminals.  I  was  on  one  road 
recently  where  a  passenger  locomotive  hauled  the  train  four  hundred 
and  ninety-three  miles  without  change.  The  crews  were  changed 
en  route.  That  was  a  coal-burning  locomotive.  Some  other  roads 
are  running  engines  in  freight  service  four  hundred  miles,  but  they 
are  using  oil.  That  clearly  demonstrates  that  the  locomotive  is  a 
machine  that  can  be  run  four  or  five  hundred  miles  without  receiv- 
ing the  attention  incident  to  turning  in  a  round-house.  It  may  have 
to  stop  en  route  to  clean  its  fires,  if  it  is  a  coal-burning  locomotive. 
We  have  gotten  into  the  practice  of  one  hundred  mile  terminals 
sin[q>ly  through  force  of  habit.  We  are  now  going  around  making 
experiments  in  another  direction  which,  it  seems  to  me,  will  add  very 
materially  to  the  use  of  locomotives,  having  in  mind  that  every 
time  you  turn  a  locomotive  you  are  losing  not  less  than  five  and  one- 
half  hours,  and  about  a  ton  and  a  half  of  coal. 

When  you  come  to  the  traffic  department,  how  many  accounting 
men  have  made  any  analysis  that  is  really  worth  while  to  that 
department^  or  to  the  managraiait,  in  determining  whether  the  road 
is  gaimn^  or  losing? 
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You  have  the  local  \mmss  coom^  from  the  stations  on  your 
own  line;  as  to  that  it  is  rather  easy  to  learn  in  a  general  way  from 
the  loading  statements,  whcdier  you  are  gammg  or  losmg,  and  to 
point  out  tte  dass  of  trafik:  in  which  the  gam  or  loss  occurs.  In  the 

£^me  way,  why  cannot  you.  take  the  intcrhne  reports  and  analyze 
them  to  show  ie  amount  of  traffic  coming  from  4!^^^*/^^"^^^^^ 
of  the  United  States  or  destined  to  those  vanous  railroads,  both  with 
respect  to  the  volume  and  the  dass  of  traffic  and  how  it  compares 
with  other  years  over  a  given  period? 

We  have  statements  of  the  gross  tons  that  are  handled,  the^ 
handled  one  mile  of  the  traffic  loaded  locally  and  of  toe  traffic 
received  in  interchange.  But  the  interchange  is  unclassified.  There 
is  no  analysis  except  as  to  the  immediate  connections.  ^  ThCTe  isno 
analysis  showing  where  that  traffic  originates,  or  where  it  is  dobned, 
or  to  what  extent  we  are  getting  out  of  the  situation  what  there  is 

We  might  analyze  the  O.  S.  &  D.  reports  to  see  the  extent  to  which 
reports  are  made  against  each  station  for  loading— local  and  foreign. 
That  will  point  out  the  places  where  there  is  carelessness  m  loadmg 
cars.  That  can  be  supplemented  by  having  photographs  taken  as  the 
car  is  broken  open  at  the  destination  station,  or  at  the  place  where 

the  damage  is  located. 

We  ought  also  to  make  an  analysis  of  the  mcrease  or  decrease  in 
material  costs  which  is  due  to  the  number  of  units  of  material,  and  to 
make  a  similar  analysis  of  the  increase  or  decrease  in  material  costs 
due  to  change  in  prices.  In  like  manner  we  ought  to  make  an 
analysis  of  the  increase  and  decrease  in  labor  due  to  the  number  of 
man-hours  in  each  class  of  work,  and  we  ought  to  show  wages  as 
divided  between  the  regular  and  the  extra  allowances,  and  analyze 
the  extra  allowances . 

Generally  speaking  in  making  our  comparisons,  we  make  them 
witii  tihc  pfwseding  month  and  with  the  corresponding  month  of  the 
precedii^  year.  It  is  seldom  that  we  find  that  our  statistics  extend 
over  a  suflteient  period  of  time  to  indicate  the  trend.  The  important 
questtcm  is— are  we  gaining  or  are  we  losing?  We  should  under- 
take to  state  our  statistics  for  ten-year  periods.  That  gives  us  some- 
thing which  will  enable  every  man  to  see  tiie  direction  in  which  we 
are  going. 

Take,  for  example,  locomotives:  Make  an  analysis  of  the  aggre- 
gate and  average  tractive  power  of  your  locomotives  in  freight  and  in 
passenger  service  as  compared  with  the  aggregate  and  average  trac- 
tive power  ten  years  ago  or  twenty  years  ago.  Has  the  increase  in 
freight  train  loading  kept  pace  with  die  increase  in  the  average  trac- 
tive power  of  freight  locomotives?  Has  the  loadii^  of  frdght  cars 
of  each  class  increased  correspondingly  with  the  increase  in  capadty 
of  each  class  of  freight  cars? 

A  statement  should  be  made  of  the  earnings  of  cars  hy  classes.  It 
need  not  be  exact,  but  it  should  be  approximately  so.  What  are  the 
earnings  per  year  of  box  cars  or  refrigerator  cars,  of  open  top  cars, 
of  fiat  cars  and  of  stock  cars,  etc.  ?  I  have  had  an  analysis  of  that 
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kind  made  on  a  nuiriber  of  reads.  GeneraUy  speaking  it  has 
SteTin  the  purchase  of  cars  of  a  different  type  from  that  first 

recommended  by  the  operating  department. 

Further,  an  analysis  should  be  made  of  the  reports  of  the  car  ser- 
vice department  on  the  shortages  of  cars  at  each  pomton  the  Une.  is 
it  a  seasonal  shortage,  is  it  one  that  goes  on  Aroughout  the  year,  . 
and  for  what  type  of  car  and  what  class  of  traffic? 

Generally  speaking,  when  we  undertake  to  buy  cars,  wc  look  at  our 
per  diem  balances  and  give  consideration  to  buying  enough  cars  to 
offset  the  per  diem  balances.  But  we  ought  to  take  mto  account  fte 
loss  of  traffic  that  is  due  to  the  failure  to  furnish  cars  to  supply  the 
reasonable  demand  throughout  the  year 

I  do  not  know  how  far  these  thoughts  have  interested  you.  1 
have  endeavored  to  present  them  as  suggesting  or  indicating  some 
of  the  variable  factors  in  the  different  departments  of  railroading 
in  the  hope  that  you  will  endeavor  to  understand  the  prob  enis  ot 
,those  departments  and  to  speak  their  language,  which  will  brmg 
about  that  mutual  confidence  that  is  essential  to  successful  opera- 
tions.  I  thank  you.  [Applause.] 

Mr.  a.  J.  County:  Mr.  President,  I  am  sure  that  we  are  all  in- 
debted to  Mr.  Williams  for  his  able  and  instructive  address.  He  is 
one  of  the  men  in  the  railroad  profession  that  T  never  meet  person- 
ally, or  read  the  product  of  his  pen,  without  feeling,  That  man 
makes  me  think."  His  career  is  an  inspiration  to  us  all,  because  not 
only  has  he  been  an  aWe  accounting  officer,  but  an  officer  who  has 
developed  the  broadest  sympathy  with  every  phase  of  railroading. 

Now  when  Mr.  Williams  began  his  address  this  mommg,  I  began 
to  see  that  I  might  have  to  handle  pick  and  shovel  in  the  coal  indus- 
try But  we  are  excluded  by  law  from  coa!  operations,  although  by 
law  at  one  time  we  were  urged  to  get  into  the  coal  business  to 
develop  the  natural  resources  of  the  state.  As  Mr.  Williams  went 
on.  I  saw  that  he  was  devefoping  railroad  work  in  three  elements: 
first,  the  great  element  of  instructing  men  instead  of  KXapping 
them;  second,  the  knowing  of  the  task,  and  having  an  officer  able 
enough  to  tell  the  men  how  to  attack  that  job ;  and,  third,  how  to  get 
results  through  efficiencv  and  statistics.  ^ 

There  was  once  an  old  Quaker  who  gave  this  piece  of  advice  to 
his  accounting  officers.  "When  you  can't  give  them  dividends,  be 
sure  to  feed  them  with  statistics."  We  accounting  gentlemen  have 
got  to  be  very  careful  on  that  phase  of  the  matter.  We  have  got  to 
give  our  officers  sufficient  to  enable  them  to  earn  dividends  and  not 
feed  the  stockholders  with  statistics. 

Then  we  have  that  word  efficiency.  That  is  a  very  fine  word.  I 
want  to  say  this ;  we  can  talk  about  efficiency  from  now  until  dawn 
tomorrow  morning,  but  unless  we  have  able  men  in  charge  of  our 
accounting  forces— fine  commanders  that  have  got  the  "do  or  die 
Spirit  in  them— and  are  able  to  put  that  spirit  into  our  pien,  we  will 
iiot  get  anywhere  with  fine  statistics. 

T  move  that  the  thanks  and  appreciation  of  the  Association  be 
tendered  to  Mr.  Williams  by  a  rising  vote.   [Unanimously  adopted.] 


